Effects of BMP-2 on osteoblastic cells and on skeletal growth and bone formation in unloaded rats.
A previous study showed that skeletal unloading induced by hindlimb suspension for 14 days in rats reduces osteoblastic cell proliferation, inhibits skeletal growth and bone formation and induces metaphyseal bone loss. This study investigated the effect of recombinant human bone morphogenetic protein-2 (rhBMP-2) in this model. In vitro analysis showed that rhBMP-2 (25-100 ng/ml, 48-96 h) increased alkaline phosphatase activity, an early marker of osteoblast differentiation, in rat neonatal calvaria cells and adult marrow stromal cells, showing that rhBMP-2 induced the differentiation of osteoblast precursor cells in vitro. In contrast, rhBMP-2 did not increase rat calvaria or marrow stromal cell proliferation. Biochemical and histomorphometric analysis showed that systemic infusion with rhBMP-2 (2 microg/kg/day) in unloaded rats had no significant effect on serum osteocalcin levels and on histomorphometric indices of bone formation. Accordingly, rhBMP-2 infusion did not prevent the decreased skeletal growth, trabecular bone bone volume and bone mineral content induced by unloading. The present data indicate that, although rhBMP-2 stimulates osteoblastic cell differentiation, rhBMP-2 infusion is not effective in increasing bone formation and in preventing trabecular bone loss induced by unloading in rats.